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• Introducing Complex Numbers to students for the 
first time

• Arithmetic or geometric?

Imaginary friends



• Body text goes here.
• To add more slides, click the down arrow next to ‘new slide’ and 

select ‘slide with title’

Where automacity resides.



Quadrant Walk…
Fluency (Low Difficulty, Low Complexity)

● Definition: This quadrant is about mastering the foundational 
operations and representations.

● Example Activity: Plotting complex numbers on the Argand 
plane or performing basic operations like addition and subtraction.

● Goal: Build automacity by practicing until students no longer need 
to think about the mechanics.

● Visual Aid: Show students repeatedly plotting simple numbers 
like 3+4i or 2−i, and describe how this builds a visual intuition.



Quadrant Walk…
Stamina (High Difficulty, Low Complexity)

● Definition: Tasks that challenge students’ persistence but 
remain conceptually straightforward.

● Example Activity: Compute the modulus and argument for 
increasingly difficult numbers or powers of i.

● Goal: Encourage sustained effort and resilience. Students 
need to stick with the task even when the calculations become 
lengthy.

● Visual Aid: Display how      cycles through results and grows 
challenging for higher n.



Quadrant Walk…
Strategic Thinking (Low Difficulty, High Complexity)

● Definition: Here, students engage with conceptually rich problems that require 
higher-order thinking but involve familiar operations.

● Example Activity: Explore how multiplying two complex numbers represents a 
geometric transformation (scaling and rotation).

● Goal: Help students see connections, e.g., link Euler’s formula 

to the polar form of complex numbers.

● Visual Aid: Use graphing tools (e.g., Desmos or TI-Nspire) to demonstrate 
rotations and dilations dynamically on the Argand plane.



Quadrant Walk…
Expertise (High Difficulty, High Complexity)

● Definition: Advanced, multi-layered problems that combine rigorous 
computation and deep conceptual thinking.

● Example Activity: Investigate the Mandelbrot set or prove identities using 
Euler’s formula.

● Goal: Encourage students to synthesize knowledge and apply it 
creatively.

● Visual Aid: Show a zoomed-in Mandelbrot set visualization and explain 
its connection to iterative processes in complex numbers.



Visible learning for 
Mathematics









An investigative approach to complex numbers

https://drive.google.com/file/d/1dGU_OWinkQ_B05d4i-c1aYk6omw5VuxK/view?usp=sharing


(b)



(c)





(e)







Think, pair, share



One possible suggestion



• Let’s take 1-2 questions (from our compiled questions) that students 
(traditionally) struggle with. 

• How can we adapt the question to introduce: transfer learning (i.e. connect 
representations & metacognition) to enhance learning?

• Take a question that has multiple methods and focus on metacognition

Have teachers share their thoughts.
•

No Plane No Gain



• Progression is Key: Move students through the quadrants intentionally, with automacity 
as the cornerstone.

• Visible Learning: Use graphing tools to make abstract concepts concrete, especially for 
Strategic Thinking and Expertise.

• Differentiation: Provide tasks tailored to each quadrant to address diverse learner 
needs.

• Engagement: Incorporate real-world applications, like fractals or signal processing, to 
demonstrate the relevance of complex numbers.

Pedagogical takeaways…
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